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B3anMO,aeHCTBHe napa3HTOB h hx xo3aeB b napa3HTapHBix CHCTeMax MO)KeT npHBO^HTt 
k (J)opMHpoBaHHio a^amanim Ha nonyjiaqHOHHOM ypoBHe. HaH6onee OTHeTJiHBO ohh npo- 
hbjihiotch b Tex CHCTeMax, r^e napa3HTbi cymecTBeHHO bjihhiot Ha penpo^yKTHBHBie cno- 
coGhocth ocoGen xo3*eB. Taxoe bjihahhc mbi HaOjiKVjaeM b cJiynae TpeMaio#, BBi3BiBaio- 
mnx noJiHyio napa3HTapHyio KacTpaimio cbohx npoMe>KyTOHHBix xo3«eB — racipono#. 
Hccue^oBaHO 19 nonyjumHH mojuhockb Littorina saxatilis b EenoM Mope c 3apa>KeHHO- 
ctbfo TpeMaTo^aMH ot <1 ^o 30—50 %. B ^Byx H3 3 thx nonyjiauHH (RI h KLN) npoBe^eH 
^onroBpeMeHHBiH (15 — 20 JieT) MOHHTopHHr. AHajiH3 noKa3aji, hto: 1) cpeflHHH B03pacT 
penpo^yKTHBHBix caMOK He KoppejinpyeT c ypoBHeM 3apa>KeHHOCTH nonyjiauHH TpeMaTo- 
^aMH; 2) cooTHomeHHe nonoB CMemeHO b cropoHy npeoOjia^aHHa caMox; 3) HMeeTca TemjeH- 
Uhh k OojiBuieH 3apa^ceHHOCTH caMOK no cpaBHeHHio c caMqaMH; 4) ^ojhi He3apa>KeHHBix npo- 
^yKTHBHBix caMOK — «Tpy>KeHHn» — b MJiafliHHX B03pacTHBix KaieropHJix (2 — 4 ro^a) He 
KoppejiHpyeT c ypoBHeM 3apa^ceHHOCTH nonyrumnn. JJojih mojio^bix He 3apa)KeHHBix h He 
pa3MHo>KaiomHxcji caMOK — «6e3^eJiBHHq» — MeHBine b chjibho 3apa>KeHHBix nonyjiauHax 
L. saxatilis , OOTaxo b npe^ejiax Ka^c^on H3 BBicoK03apa>KeHHBix nonyjumHH (RI h KLN) 
flOJIfl «6e3^eJlBHHU» He CBfl33Ha C BapBHpOBaHHeM ypOBHfl 3apa^KeHHOCTH. TaKHM o6pa30M, 
no^ep^aHHe OTHOCHTeJiBHO CTaOnJiBHOH aojih He3apa>KeHHBix penpo^yKTHBHBix caMOK — 

«Tpy^CeHHU» - He33BHCHMOH OT ypOBHfl 3apa^(eHHOCTH nonyjnmHH M05KHO CHHT3TB ojx - 

hhm H3 MexaHH3MOB, KOMneHcnpyiomHX B03^eHCTBHe napa3HTa Ha nonyjumHio xo3«HHa. 

Kjuoueebie cjioea\ TpeMaTo^Bi, Littorina , penpo^yKTHBHBiH noTeHUHan nonyjunjHH, ch- 
cTeMa napa3 HT—xo3«hh. 


Ko3BOJTK)IJ;HOHHbie B3aHMO^eHCTBHH npHBOflflT K OLUyTHMbIM H3MeHCHHHM 
b xapaKTepHCTHKax acH3HeHHbix ijhkjiob napa3HTOB h hx xo3aeB. Hor zie hctbh- 
eM napa3HTOB Moryr B03HHKaTb «^e(J)opMan;HH» xapaKTepHCTHK >KH3HeHHoro 
ijHKJia xo3HHHa, nonyjiflijHH KOToporo o6HTaiOT b ycjtobhhx cHJibHoro 3apa^ce- 
hhh (Minchella, 1985; Lafferty, 1993b; Jokela, Lively, 1995; Sorensen, Mine- 
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hella, 1998; Hurd, 2001; Hurd et al., 2001; Restif, Koella, 2003; Granovitch et 
al., 2009). HauGojiee 3HaHHMbiMH cnnTaiOTca Te H3MeHeHna b ocoGeHHOCTax 
5KH3HeHHOrO UHKJia X03HHHa, KOTOpbie HenOCpe^CTBeHHO CBH3aHbI C CHCTeMOH 
BOcnpOH3BO£CTBa ero nonyjiaunn. 

Xoporno H3BecTHO, hto napa3HTbi bo MHornx cjiynaax CHnacaiOT miouoBn- 
TOCTb 3apa)KeHHbix oco6en biuiotb uo nojrnon napa3HTapHon icacTpaunn 3Ha- 
HHTejibHOH uacTH oco6en nonyjiaunn xo3amra (Granovitch et al., 2000; Nego- 
vetich, Esch, 2008; Antonovics, 2009; Lafferty, Kuris, 2009). npn otom Ha6jno- 
UaeTca ycneuiHoe BOcnpon3BOucTBO 3apaaceHHbix nonyjiaunn xo3aeB b 
npnpounbix cooGmecTBax. 3aKOHOMepHO B03HnicaeT Bonpoc o BepoaTHbix Me- 
xaHH3Max, KOMneHCHpyK)m,Hx HeraTHBHoe B03ueftcTBne napa3HTOB n nouuep- 
acnBaioiunx penpouyKTnBHbin noTeHunaji TaKux nonyjiau.Hu xo3anHa. Hohh- 
MaHne othx MexaHH3MOB Heo6xounMO rjix o6r>acHeHna npnnnH ycTonnnBOCTn 
napa3HTapHbix cncTeM b uejiOM KaK <J)yHKunoHajibHbix ojicmchtob b CTpyKType 
coo6iu,ecTBa (rpaHOBnn, 1996; Granovitch, 1999). 

BbicoKaa 3apaaceHHOCTb TpeMaTOu&Mn MHornx nonyjiau,nn jinTOpajibHbix 
mojijuockob poua Littorina , Ha6jnouaeMaa Ha npOTaaceHnn MHornx JieT (Grano¬ 
vitch et al., 2000), conpaaceHa c napa3HTapHon KacTpaunen 3HannTejibHon nac- 
th oco6en nonyjiaunn xo3anHa. B to ace BpeMa nncjieHHOCTb cnjibHO n cjia6o 
3apaaceHHbix nonyjiaunn xo3aeB b nocjieuoBaTejibHbie rout>i BapbnpyeT b cxou- 
hhx npeuejiax. TaKHM o6pa30M, HaGjnouaeTca ycneumoe BOcnporosoucTBO 
Uaace Han6ojiee BbicoK03apaaceHHbix nonyjiaunn mojijhockob. Ouhh n3 Mexa- 
HH3MOB, no3BOJiaK)Lu;nx «KOMneHcnpOBaTb» HeraTHBHoe B03^encTBne napa3n- 
TapHoh KacTpau,HH ^Jia BOcnpon3BOucTBa nonyjiaunn, oGcyacuajica HaMn pa- 
Hee. 3 to yBejinneHne njiouoBnTOCTn ocTaBinnxca He3apaaceHHbiMn oco6en xo- 
3anHa b nonyjiaunax jihttophh, xapaKTepn3yiomnxca bbicokhmh 3HaneHnaMn 
OKCTeHCHBHOCTn HHBa3nn (Granovitch et al., 2009). 

noAZtepacaHne penpo^yicmBHoro noTeHunajia BbicoK03apaaceHHbix nonyjiaunn 
xo3anHa MoaceT uocTnrarbca n nHbiMn nonyjiaunoHHbiMn cpeucTBaMn. HaKOiuieH 
3HaHnTejibHbin o6beM uamrbix, CBnueTejibCTByiOLunx o HepaBHOMepHOCTn pacnpe- 
uejieHna TpeMarou b nonyjiaunax xo3aes, t. e. o pa3HOM ypOBHe 3apaaceHHOCTn 
OTuejibHbix BHyrpnnonyjiaunoHHbix rpynn oco6en (B03pacTHbix rpynn xo3aeB, 
caMuoB n caMOK, reHeTnnecicn pa3JinHHbix rpynn no npn3HaKaM ycTonnnBOCTn k 
napa3HTaM n up ) (Lafferty, 1993a, b; rpaHOBnn, rop6ymnH, 1995; Jokela, Levely, 
1995; Curtis, 1996, n up ). TaKaa HepaBHOMepHOCTb pacnpeuejieHna napa3nTOB b 
nonyjiaunn xo3anHa — ouHa n3 KjnoneBbix npeunocbuiOK, no3BOJiaioiunx MOue- 
JinpOBaTb uHHaMnnecKn CTa6njibHbie B3anMouencTBna nonyjiaunn napa3nra n xo- 
3anHa (Anderson, 1982; Janovy, Kutish, 1988; Pakala, Dobson, 1988). 

CyiuecTBeHHaa HepaBHOMepHOCTb 3apaaceHHOCTn TpeMaTOuaMn pa3JinnHbix 
BHyrpnnonyjiaunoHHbix rpynn oco6en anueacnBOpou^mero pa3uenbHonojioro Jin- 
TOpajibHoro MOJuuocKa Littorina saxatilis (Olivi) 6biJia HaMn nora3aHa paHee (rpa- 
HOBnn n up., 1987; rpaHOBnn, rop6ymnH, 1995). Homhmo 3Toro n3BecTHO, hto b 
pa3Hbix nonyjiaunax JiniropnH cyiuecTBeHHO BapbnpyeT uojia ynacTByioiunx b 
pa3MHoaceHnn oco6en n uojia oco6en, KOTOpbie b pa3MHoaceHnn He ynacTByiOT 
(rpaHOBHH, CeprneBCKnn, 1990; CoKOJiOBa, 1995; Sokolova, 1995). Mbi npeuno- 
JiaraeM, hto Taicoe BapbnpoBaHne aBJiaeTca ouhhm n3 nonyjiaunoHHbix MexaHH3- 
mob peryjiaunn b cncTeMax napa3HT—xo3anH. uoKa3arejibCTBa ototo npeu- 

nojioaceHna Mbi ncnojib3yeM BHyrpn- n MeacnonyjiaunoHHbie cpaBHeHna no noce- 
jieHnaM Littorina saxatilis c uinpOKHM cnercrpOM 3HaneHnn 3apaaceHHOCTn. 
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MATEPHAJI H METOflHKA 


Jinn Me>KnonyjiHUHOHHoro ananma mm Hcnojib3yeM MarepHan, co6paHHbiM 
o^HOKpaTHO b nepno,n 1982—2002 r. b 19 nonyjiau,nax L. saxatilis b ry6e ^yna 
h b CeBepHOM Apxnnejiare KanaajiaKiucKoro 3annBa Beaoro Mopa (pnc. 1, no- 
nyjiau.nn 12 —15, 17, 24, 51—53, 55—59, 61—63, RI h KLN). 06o3HaHeHna 
nonyjiauHH n no-ipoSHoe onucaHne roweK c6opa Marepiiajia npnBe,neHbi b npe- 



Pnc. 1. Tohkh c6opa MaTepnajia b KaHflanaKincKOM 3anHBe Benoro Mopa. 

A — Ty6a Myna; B — CeBepHMH ApxnneJiar. Mepm>ie Kpyrn — tohkh, b KOTopwx c6op MaTepnana npoH3Bo- 
flHJICJI O^HOKpaTHO. 3B03^0nKH — TO^KH (KLN H RI), B KOTOpMX npOBO^HJlCfl flOJirOBpeMeHHHH MOHHTOpHHT. 

Location of study sites in the Kandalaksha Bay, White Sea, Russia. 
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AbiAymnx paGoTax (Granovitch et al., 2000, 2009). C6op mojijiiockob npOH3BO- 
A hjih c (J)yKOHAOB bo BpeMJi OTjiHBa. BbiGop nonyuauHH aHajnm onpeAe- 
juuicfl AOCTaTOHHOH bcjihhhhoh BbiGopKH mojijiiockob a™ HaAeacHoro onpeAe- 
jieHHfl AOJiefi BHyTpHnonyjiauHOHHbix rpynn oco6eft (cm. hhjkc). 

OGmne ocoGeHHOCTH o6pa6oTKH BbiGopOK, mctoam onpeACJieHHJi nojia, 
B03pacTa, pa3Mepa mojijiiockob, a TaK^ce HajiHHHfl om6phohob b bmboakoboh 
cyMKe njiOAOBHTbix caMOK 6bijih onncaHbi paHee (Granovitch et al., 2009). 3a- 
pa)KeHHOCTb OnpeACJIJIJIH npH BCKpblTHH nOA 6HHOKyJIflpHbIM MHKpOCKOnOM. 
Bcero o6Hapy)KeHO 11 bhaob TpeMaTOA- Bojiee noApo6Hbie cbcachm o bhao- 
bom cocTase napa3HTOB h oco6chhoctjix okctchcmbhocth HHBa3HH OTAejibHbi- 
mh BHAaMH onyGjiHKOBaHbi paHee (Granovitch et al., 2000, 2009). KajKAOH 
nonyjunjHH BbiHHCjnuiH noKa3aTejib oGmeii 3apa^ceHHOCTn (aKCTeHCHBHOCTb 
HHBa3HH cyMMapHO BceMH BHAaMH TpeMaTOA), nocKOJibKy napa3HTapHyio KacT- 
pauHio oco6h xo3JiHHa Bbi3biBaeT 3apaaceHHe Jiio6biM H3 oGHapy^ceHHbix bhaob 
TpeMaTOA (Ta6ji. I, A). 


T a 6 ji h u a 1 , A 

Littorina saxatilis. J\ aTbi c6opa MaTepnajia, pa3Mep Bbi6opKH, 3apa>KeHHOCTb TpeMaTojiaMH, 
KOJIHHeCTBO OCo6eH B Ka^CJIOH H3 llieCTH OCHOBHbIX K3TerOpHH 
jtJia KaaczjoH tohkh c6opa MaTepnajia, 
a T3K)Ke b nocjrejjoBaTejibHbie rojibi jjjhi nonyjiflUHH RI h KLN 

Table 1, A. Dates of collection, sample size, total trematode prevalence, and adundance 
of snails in each of the six demographic groups in the studied L . saxatilis populations 


IlonyjiflUHH 


AaTa c6opa 


Hhcjio 3 apaaceHHOCTb, 


Hhcjio mojijiiockob 
b Ka^KjioH KaieropHH 



Maiepnajia 

MOJIJIIOCKOB 

yo 

Ml 

M 1+ 

F+l 

F I 

F+1+ 

F 1 + 



Me>KnonyjiflUHOHHbiii aHajiH3 






17 

20.06.1984 

175 

0.6 

86 

1 

24 

64 

0 

0 

12 

22.07.1983 

395 

1.8 

168 

3 

105 

115 

0 

4 

15 

16.06.1984 

174 

4.6 

63 

3 

26 

77 

0 

5 

63 

21.08.1986 

54 

5.6 

15 

0 

10 

26 

0 

3 

24 

25.06.1986 

55 

7.3 

27 

3 

9 

15 

0 

1 

13 

09.06.1984 

108 

9.3 

50 

2 

16 

32 

0 

8 

58 

02.09.1984 

37 

10.8 

16 

2 

3 

14 

0 

2 

53 

31.08.1984 

120 

14.2 

47 

8 

17 

39 

2 

7 

51 

16.08.1983 

197 

14.7 

81 

9 

43 

44 

0 

20 

55 

03.09.1984 

66 

19.7 

29 

5 

14 

10 

2 

6 

14 

16.06.1984 

158 

21.5 

42 

9 

30 

52 

8 

17 

KLN 

20.08.1982 

275 

24.4 

85 

30 

52 

71 

2 

35 

61 

21.08.1986 

71 

25.4 

23 

8 

18 

12 

0 

10 

57 

03.09.1984 

37 

27.0 

11 

1 

7 

9 

2 

7 

62 

21.08.1986 

53 

34.0 

13 

5 

6 

16 

1 

12 

59 

31.08.1984 

47 

42.6 

14 

8 

7 

6 

1 

11 

52 

17.08.1983 

207 

43.5 

54 

32 

27 

36 

9 

49 

RI 

03.08.1982 

590 

44.6 

172 

94 

44 

161 

9 

167 

56 

02.09.1984 

44 

45.5 

10 

6 

5 

9 

0 

14 
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T a 6 ji h ij a l, A (npodojufcenue) 


IIonyjiflUHfl 

AaTa c6opa 
MaTepnana 

Hhcjio 

MOJIJIIOCKOB 

3apa3KeHH0CTb, 

% 

HHCJIO MOJIJIIOCKOB 

b Ka^ofl KaTeropHH 

MI 

MI + 

F+ 1 

F I 

F+ 1+ 

F U 



BHyTpunonyjiflijHOHHMH aHajiH3 






KLN 

20.08.1982 

275 

22.9 

85 

30 

52 

71 

2 

35 

KLN 

31.07.1983 

699 

28.6 

227 

79 

138 

133 

9 

113 

KLN 

06.08.1984 

313 

43.1 

80 

55 

56 

42 

14 

66 

KLN 

24.08.1985 

375 

29.6 

121 

50 

62 

81 

6 

55 

KLN 

02.07.1986 

182 

43.4 

45 

31 

13 

45 

8 

40 

KLN 

10.07.1987 

168 

50.3 

40 

47 

18 

26 

3 

34 

KLN 

07.07.1988 

170 

62.4 

31 

42 

10 

23 

8 

56 

KLN 

21.08.1989 

201 

43.3 

56 

41 

21 

37 

3 

43 

KLN 

06.08.1990 

150 

58.9 

22 

41 

23 

15 

3 

46 

KLN 

12.09.1991 

83 

57.8 

15 

23 

15 

5 

4 

21 

KLN 

19.08.1992 

173 

41.7 

43 

35 

18 

22 

13 

42 

KLN 

16.08.1993 

78 

69.6 

12 

22 

7 

5 

7 

25 

KLN 

30.06.1994 

127 

69.5 

15 

36 

12 

11 

3 

50 

KLN 

29.06.1995 

150 

75.8 

14 

57 

8 

13 

10 

48 

KLN 

29.06.1996 

109 

58.7 

27 

27 

12 

6 

12 

25 

KLN 

22.06.1997 

162 

64.2 

22 

52 

12 

22 

7 

47 

KLN 

11.07.2001 

123 

31.9 

39 

20 

26 

16 

2 

20 

KLN 

23.07.2002 

194 

34 

66 

36 

43 

15 

2 

32 

RI 

03.08.1982 

590 

48.8 

146 

82 

52 

129 

11 

170 

RI 

15.08.1983 

1258 

63.6 

212 

330 

94 

150 

28 
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RI 

05.09.1984 

69 

56.6 

138 

140 

37 

126 

13 

239 

RI 

03.09.1985 

758 

50.9 

155 

136 

51 

166 

14 

236 

RI 

16.08.1986 

647 

41.7 

172 

94 

44 

161 

9 

167 

RI 

08.08.1987 

517 

46.2 

136 

103 

49 

95 

14 

120 

RI 

09.08.1988 

825 

42.9 

225 

158 

67 

178 

7 

190 

RI 

10.08.1989 

725 

46.9 

172 

151 

44 

169 

6 

183 

RI 

14.08.1991 

434 

50.3 

87 

84 

47 

79 

5 

132 

RI 

07.08.1992 

436 

52.8 

88 

94 

52 

66 

13 

123 

RI 

25.08.1993 

321 

59.6 

68 

90 

17 

40 

6 

100 

RI 

09.08.1994 

564 

65.5 

90 

141 

37 

66 

13 

217 

RI 

05.08.1995 

622 

56.8 

121 

146 

66 

76 

14 

199 

RI 

08.08.1996 

666 

51.1 

143 

139 

103 

78 

11 

192 

RI 

04.08.1997 

570 

46.2 

133 

119 

93 

85 

16 

124 


n p h m e h a h h e. 06o3HaHeHHJi nonyjiaijHH — cm. pwc. 1 , A, />. 


rfocjie onpeACJieHHfl nona mojijiiockob caMijoB h caMOK MapKnpoBann jihtc- 
paMH M h F cooTBeTCTBeHHO. Chmboji aMH /,(/_) o6o3HanajiH 3apaaceHHbix (He- 
3apa^ceHHbix) ocoGeii. rfjiOAOBHTbiM caMKaM (t. e. caMKaM c 3M6pHOHaMH b bh- 
boakoboh cyMKe) k o6o3HaneHHio F Ao6aBJuuiH chmboji «+», a caMKaM 6e3 3M- 

GpHOHOB - CHMBOJI «-». TaKHM o6pa30M, Ka^ail OCo6b X03HHHa no 

pe3yjibTaTaM bckpmthh 6buia OTHeceHa k oahoh H3 cjieAyioinHX mecTH KaTero- 
pnii: He3apaaceHHbie TpeMaTO^aMH caMijbi 3apaaceHHbie TpeMaTO^aMH 
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Ta6 jihij a \,£ 

npHHHTbie b CTaTte o6o3HaqeHHfl 

Table 1, E. The abbreviations fot the demographic groups ofi mollusks 


N -KOJIHHeCTBO CObpaHHblX MOJIJIIOCKOB 


M — caMUbi 


F -CaMKH 


1 + — 3apaaceHHbie MI+ — 3apa)KeHbie F/+ — 3apaaceHHbie F+ /+ — 3apa)KeHbie F_ 1+ — 3apaaceH- 
MOJIJUOCKH CaMltbl CaMKH CaMKH C 3M6pH- Hbie C3MKH 6e3 

OH3MH B BblBO^- 3M6pHOHOB B Bbl- 

koboh cyMKe bo^koboh cyMKe 
L — He 3 apa)KeH- ML — He 3 apa)KeH- F.L — He 3 apaaceH- F+ L — He^apa^eH- F_ /_— He 3 apmeH- 


Hbie MOJ1JUOCKH 


Hbie caMitbi 


Hbie caMKii 


Hbie CaMKH C 3M- 
6pHOHaMH B Bbl- 
BO^KOBOH cyMKe, 
«Tpy5KeHHltbI» 


Hbie caMKH 6e3 
3M6pHOHOB B Bbl- 
BO^KOBOH cyMKe, 
«6e3^ejibHHitbi» 


F+ — penpo^yicniB- F_ — Hepenpo^yK- 
Hbie caMKH THBHbie caMKH 


npuMenaHHe. IIh^ckc (□)*. 03HanaeT, hto b aaHHOH KaTeropHH paccMaTpHBaioTcs TOJibKO oco6h 
B 03pacTa k. 


caMUbi (MI+), He3apaaceHHbie caMKH 6e3 omGphohob (F /.), He 3 apaaceHHbie caM¬ 
KH c 3M6pH0HaMH (F+I_), 3apa>KeHHbie caMKH 6e3 3m6phohob (FI+), 3 apa^ceH- 
Hbie caMKH c 3M6pH0HaMH (F+I+). CnncoK o6o3HaneHHH npHBe^eH b Ta 6ji. 1 , E. 
KonHHecTBO ocoSen 3thx KaTeropHH mojijhockob b Kaac^OH H3 nonyjiHUHH 
npHBe^eHO b Ta6n. I, A. Ecjih paccMaTpHBaiOTCH oco6h tojibko o^hoto B03pac- 
Ta, to k o6o3HaneHHK) KaTeropHH floGaBJiaeTca HH^eKC k [HanpHMep (/ 7 7+) 5 ] — 
Bee 3apa^ceHHbie caMKH B03pacTa 5. 

BjiHHHHe 3apa^ceHHOCTH Ha CTpyKTypy nonyjiHUHH oueHHBajiH, npHMeHHH 
nocjie^OBaTejibHO 3 ypOBHH ,zteTajiH3aitHH. Bo-nepBbix, paccMOTpenn, KaK cbh- 
3aHbi c 3apaaceHHOCTbK) nonyjnnjHH «MaKpoxapaKTepHCTHKH» ee CTpyKTypbi. 

1. CooTHomeHHe nonoB (oTHomeHHe FIN, MIN , N .— o6i>eM BbiGopKn). 

2. 3KCTeHCHBH0CTb HHBa3HH CaMIJOB H CaMOK (OTHOUieHHH FIJF , MIJM ). 

3. CooTHomeHHe 6 ochobhbix KaTeropHH ocoGen (oTHomeHHa MIJN , 
MIJN, FJJNFJJN, FJJN, FJJN). 

Bo-BTOpbix, nocKOJibKy hmchho caMKH onpe^ejunoT ycneniHOCTb BOcnpOH3- 
BO^CTBa nonyjunjHH xo3flHHa, noapo6HO npoaHajiH3HpOBajiH cocTaB caMOK b 
nonyjiHu,HHx pa3HOH 3apa^ceHHOCTH. 

4. B03paCTH0H COCTaB caMOK. 

5. 3KCTeHCHBH0CTb HHBa3HH CaMOK pa3HbIX B03paCT0B, T. e. OTHOHieHHH 
(FlJF) k Rjin Ka^oro B 03 pacTa k. 

H HaKOHeu, Ha TpeTbeM ypOBHe ^eTajiH3au;HH paccMOTpenn OTHOcnrejibHoe 
KOJIHHeCTBO He3apa)KeHHbIX caMOK B nOnyJIHUiHH C pa3J!HHHOH OKCTeHCHBHO- 
CTbK) HHBa3HH. 

6. YnacTHe b penpOAyKUHH He3apaaceHHbix caMOK pa3Hbix B03pacT0B (otho- 
meHHH ( FJJF) k (FJJF) k ) jinn caMOK Kaac^oro B03pacTa k. 

7. Cpe^HHH B03pacT penpo^yKTHBHbix He3apaflceHHbix caMOK, t. e. caMOK 
KaTeropHH FJ . 

3aTeM Te ace TpH cTyneHH aHajiH3a bbihojihhjih no MaTepnanaM ^onroBpe- 
MeHHbix MOHHTOpHHroB, npOBO^HBiuHxcH b ^Byx nOnyJIHUHHX. Jlfl TaKOrO 
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BHyTpHnonyji^uHOHHoro aHanim 6biJin Bbi6paHbi nonyjmunn KLN (ry6a 
Hyna, pnc. 1, A) n RI (panoH CeBepHoro Apxnnenara, pnc. l 9 S). C6opbi npo- 
boahjih e>KeroAHO b nepnoA 1982—1997 r. b nonyjuiunn RI h b nepnoA 
1982 — 2002 r. b nonyjuiunn KLN. nonyjwunn RI n KLN cymecTBeHHO pa3- 

JIHHaiOTCfl no AHHaMHKe OKCTeHCnBHOCTn HHBa3HH. B OAHOH TOHKe (RI) Ha- 
SmoAaeTC^ nepnoAnnecKaa AHHaMHKa. B Apyron (KLN) — pocT 3apa)KeHHO- 
cth hjih nepHOAHHHOCTH c nepHOAOM SojibiiiHM, neM BpeMJi Ha6moAenn5i (no- 
ApoSHee cm.: Granovitch et al., 2009). 

HccueAyeMbie b pa6oTe BejinnnHbi npenMymecTBeHHO jibjijik)tc 5 i aoji^mh 
(aojih caMOK/caMu,OB b nonyjwunn, aojih 6 nepenncjieHHbix Bbime KaTeropnn, 
AOJin caMOK OTAenbHbix B03pacT0B). BejiHHHHa «3apa>KeHHOCTb nonyjumnn» 
TaK^ce ^BJi^eTCH AOJien — paBHa AOJie 3apa)KeHHbix oco6en b nonyjmunn. Pac- 
npeAeneHra orax BejinnnH AaneKn ot HOpManbHbix, hto ACJiaeT HeB03M0)KHbiM 
npHMeHeHne napaMeTpnnecKnx KpHTepneB. riooTOMy rjix cpaBHemw AOJien 
caMuoB n caMOK n jxjm cpaBHeHHH nx 3apa5KeHHOCTen mbi ncnojib30Bajin Kpme- 
pnn BnJIKOKCOHa a™ 3aBHCHMbIX BblSopOK; CBfl3b Me>KAy 3apa>KeHHOCTbK> no- 
nyji^unn n aoji^mh pa3JiHHHbix KaTeropnn oco6en npOTecTnposaHa paHroBbiM 
K03(J)(J)nuneHT0M KOppejunjnn CnnpMeHa. 


PE3YJIbTATbI 

MejicnonyjimfuoHHbiii cm emus 

1 . ,U, 0 Ji 5 i caMOK b n 3 yneHHbix nonyuflunax jinTTOpnH oGbihho HecKOJibKO 6 ojib- 
me AOJin caMuoB (KpnTepnn BnjiKOKCOHa: T= 11, Z = 3.38, p = 0.0007) n 
BapbnpyeT b OTHOcnTenbHO mnpOKnx npeAejiax (46—72 %). /Jojm caMOK He 
CB^ 3 aHa c 3 apa>KeHHOCTbK> nonyji^unn (R = 0.343, p > 0.1). 

2. 3apa>KeHHOCTb b paccMaTpHBaeMbix nonyjumnjix MemieTCfl ot oneHb Hn3Kon 
(Bcero 0.6 % b nonyjunjnn 17) ao 45.5 % (nonyjuiunfl 56). npn otom caMKn 
3apa^ceHbi cnnbHee caMu,OB (Ta6n. 2, CTpOKa 1). SaMeTnM, hto b HanMeHee 
3apa^ceHHbix nonyjumnax caMUbi n caMKn 3apa>KeHbi b paBHon CTeneHn, 3(J>- 
(J>eKT 6onbmen 3apa>KeHHOCTn caMOK npOABJiaeTCfl b nonyjuiunflx c 6onee 
BbicoKon 3KCTeHcnBH0CTbK> nHsa3nn (pnc. 2, A). 


Ta6jiHi|a 2 


CpaBHeHHe 3apaaceHHocTH TpeMaTo^aMH caMOK h caMijoB 
Table 2. Trematode prevalences of Littorina saxatilis males and females 



n 

Z 

P 

MeacnonyumjHOHHbiH aHanH3 


19 

2.45 

0.014 

BHyTpHnonyuflnHOHHbiH aHanH3 

RI 

15 

3.18 

0.001 


KLN (Bee ^aHHbie) 

18 

0.54 

0.586 


KLN (ro/jbi c 3apaaceHHocTbio < 50 %) 

8 

1.82 

0.069 


FIpHMeHaHHe. n — KOJinqecTBO Bbi6opoK, yqacTByromux b aHanioe (hhcjio tohck .zjjiji Meacnony- 
jnmnoHHoro aHaJiH3a h KOJinqecTBO JieT Ha6nToaeHHJi jxjin BHyTpnnonyJiJinnoHHoro aHaJiH3a), Z —3Hane- 
HHfl TeCTa BHJIKOKCOHa 3aBHCHMbIX Bbl6opOK, p ypOBeHb 3H3HHMOCTH. BbmeneHbl 3HaqeHHJI p < 0 . 05 . 
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3. KaK h cjie^oeajio o^cH^aTb, aojih ecex Tpex KaTeropHH 3apa>KeHHbix oco6eii 
(oTHomeHHH MIJN , F UN , FJJN) npOABJiaiOT CHJibHyio noJio>KHTejibHyio 
KoppejiauHK) c o6men 3apa)KeHH0CTbK) nonyjumHH (Ta6ji. 3, CTpoKa 1). 
C He3apa>KeHHbiMH oco6hmh CHTyauna cjio)KHee. Rosin 3 ,zjopOBbix caMuoB 
(MIJN) h Rosin 3,aopOBbix caMOK, He npHHHMaiomHx ynacTHfl b pa3MHo^ce- 
hhh (FJJN), oTpHuaTejibHo CKoppejiHpoBaHbi c ypoBHeM 3apa^ceHHoc™. 

Hpe3BbiHaHHo Ba^cHOH jx jih ycneuiHoro BOcnpoH3BO,acTBa nonyjumHH 
KaTeropHH caMOK FJJN (He3apa^ceHHbie njioAOBHTbie caMKH) b pa3Hbix no- 
nyjiHUHax KOJieGjieTca ot 7 jxo 27 %, o^HaKo Ha6jno,zjaeMoe BapbHpOBaHHe b 
OTJiHHHe ot Bcex ocTajibHbix cjiynaeB He CBH3aH0 c ypoBHeM 3apa^ceHHoc™ 
nonyjiauHH (Ta6ji. 3, CTpoKa 1; pnc. 2, E). 

4. Bo3pacTHOH cocTaB caMOK b 6onee h MeHee 3apa^ceHHbix nonyjunjHflx pa3- 
jinnaeTca. B 6ojiee 3apa>KeHHbix nonyjuiuHflx MeHbtue ^ojih caMbix mojio^mx 
(^ByxjieTHHx) caMOK (Ta6n. 4, CTpoKa 1). J\ ojih TpexueTHHx, neTbipexjieTHHx 
h 6ojiee CTapoiHx caMOK b nonyjiHUHHx pa3HOH 3apa>KeHHOCTH cymecTBeHHO 
He pa3JiHnaK)TCfl. O^HaKO jxojih CTapuinx caMOK b uejiOM (B03pacTa 4 ro,zja h 
Bbirne) yBenHHHBaeTCH b 6onee 3apa5KeHHbix nonyjum,HHx (K03(J)(J)HUHeHT 
paHroBOH KOppejiHUiHH cocTaBJHieT 0.398 h ABJiaeTCfl 3HanHMbiM npH p < 0.1). 

5. Bee B03pacTHbie KoropTbi caMOK o^HHaKOBO «OTKJiHKaiOTCfl» Ha yposeHb 3a- 
pa^ceHHOCTH nonyjiHUHH: b 6onee 3apa3KeHHbix nonyjumHflx Bbirne 3apa)KeH- 
HOCTb caMOK Ka^oro B03pacTa (Ta6ji. 5, CTpoKa 1). 

6. KaK y>Ke 6biJio noKa3aHO (cm. npeabiaymHH nyHKT), b npe^ejiax Ka)K#oro 
B03pacTa OKCTeHCHBHOCTb HHBa3HH caMOK Bbirne b nonyjumHflx c Gojiee bm- 
cokoh 3apa^ceHHOCTbio. npH 3tom cooTHOiueHHe ynacTByioiHiHx h He ynacT- 
Byiomnx b pa3MHO>KeHHH He3apa>KeHHbix caMOK Ka>icaoro B03paera, t. e. AOJien 
(FJJF) k h (FJJF) k pa3JiHHHO jx jih pa3Hbix B03pacTHbix rpynn h b nonyjum,H- 
JIX C pa3HbIM ypOBHeM 3KCTeHCHBH0CTH HHBa3HH. Ha pHC. 2, B nOKa3aHO, KaK 
CBH3aHbI 3TH ^OJIH C 3apa^CeHHOCTbK) nOnyjIflUHH H C B03paCT0M X03HHHa. 
K03(])(J)HU,HeHT KOppeJHIUHH JXOJIU He3apa5KeHHbIX nJIO^OBHTblX caMOK C 3apa- 
^ceHHOCTbio nonyjHiuiHH OTpnuaTejibHbiH (p < 0.05) jxjix caMOK CTapuinx B03- 
pacTOB. To ecTb b Gojiee 3apa^ceHHbix nonyjuiuHflx MeHbrne jx ojih He3apa- 
^ceHHbix caMOK B03pacTa ot 5 neT h CTaprne, ynacTByiomHx b pa3MHO^ceHHH. 
J\osm Gojiee mojioamx penpo^yKTHBHbix He3apa^ceHHbix caMOK (B03pacT0B 
2 — 4) He CBH3aHa c 3apa^ceHHOCTbio. npOTHBonojio^cHbie TeH^eHUHH Ha- 
Gjiio^aiOTCH jxjih He pa3MHO^caiomHxcH He3apa)KeHHbix caMOK. Hx jx ojih epe- 
jxn caMOK MJia^niHx B03pacT0B yMeHbuiaeTca b Gojiee 3apa>KeHHbix nonyjui- 
uhhx, a cpe^H CTapuinx ocTaeTca HeH3MeHHoii. 

HTaK, cpe^H mojio^bix He3apa^ceHHbix caMOK jx ojih pa3MHo^caiomHxcH npH- 

MepHo o^HHaKOBa bo Bcex nonyjiauHHX (He3aBHCHM0 ot ypOBHji 3apa>KeHHo- 

cth), a b 6ojiee CTapuinx B03pacTax 3Ta .zjojui CHH^caeTCH c yBejiHneHHeM 3apa- 

)KeHHOCTH nonyjHiuHH. 

7. Cpe^HHH B03pacT pa3MHO>KaiomHxcfl caMOK b HCCJie^OBaHHbix nonyji^urax 

pa3JimeH. O^HaKo oth pa3JiHHH« He CBH3aHbi c ypoBHeM 3apa)KeHH0CTH nony- 
JIHU.HH-K03(J)(J)HUHeHT KOppeJIHUHH Cpe^HeTO B03paCTa pa3MHO}KaiOmHXCH ca¬ 

MOK h ypOBHH 3apa^ceHHOCTH nonyjiauHH cocTaBJiaeT Bcero 0.122 (p > 0.1). 

BHympunonyjim^uoHHbiu auajms 

1 . KaK h b MOKnonyjuiuHOHHOM aHajiH3e, npaKTHnec kh Ha BceM npora^ceHHH 
HCCJie^OBaHHH ^ojih caMOK b o6enx nonyjDiuHflx HeMHoro npeBbimajia ,aojiio 


451 


B HyTpHnonyjiH oHOHHbiH 
aHajiH3 


E 


A 


>s 

| 

X 

o 

§ 

<* 

& 

o 


<u 

2 



3apaaceHHOCTb nonynanHH 


o /Jojia He 3 apa>KeHHbix GecruiQzmbix caMOK 
• A on a He 3 apanceHHbix imoaobutbix caMOK 



r 



n 



3apa^ceHHOCTb nonynauHH 


3apanceHHOCTb nonynauHH 


E 






















3apa>i<CHH0CTb nonyjMiwH 


0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0 


H 



Phc. 2. BjiHHHHe 3apaaceHHOCTH TpeMaTo^aMH Ha pa3JiHHHbie BHyTpHnonyjumHOHHbie rpynnbi Littorina saxatilis . 

A, r, )K — 3apa>KeHHOCTt caMOK h caMijOB npH pa3JiHHHbix 3HaneHHBx 3apa»ceHHOCTH nonyjnmuH. E, ft, 3 — aojih pa3JinnHbix KaTeropHH He3apaxceHHbix mojijiiockob (MIJN, 
FJJN, FJJN) b nonyjiBi^HH npH pa3JiHHHbix 3HaHeHHax 3apa»ceHHOCTH nonyjnmnn. B, E, H — 3HaneHHB paHroBoro K03<l)<])imHeHTa KOppejnmHH MOKay aojwmh aByx KaTeropHH 
He3apa>KeHHbix caMOK cpe^H caMOK Ka^floro B03pacTa — aojibmh (FJJF) ky (FJ !F) k w 3apaHceHHocTbio caMOK aaHHoro B03pacTa (FIJF* k . CiuioiiiHbie jihhhh Ha nepTOKe cooTBeT- 
CTByiOT KpHTHHecKOMy 3HaHeHHio K03(J)(})HUHeHTa KOppejumnn npH p = 0.05. A, E, B — pe3yjibTaTbi Me)KnonyjiBHHOHHoro aHajiH3a; r, E — pe3yjibTaTbi BHyTpunonyjumnoHHO- 

ro aHajiH3a (nonyjiauHa RI); M, 3, M — pe3yjibTarbi BHyTpHnonymmHOHHoro aHajin3a (nonyjumna KLN). 

Relationships between the overall trematode infection, infectionprevalence of males and females and relative abundance of different demographic groups in Lit¬ 
torina saxatilis populations. 
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Ta6nHua 3 

ParoBtie KoppenauHH aojih Kaac^OH H3 rnecTH KaTeropHH mojijiiockob 
C 3KCTeHCHBHOCTI>K) HHB33HH B nonyJIfllJHH 


Table 3. Spearman rank correlations of the proportions of each of the six demographic 
groups with the overall trematode prevalence in L. saxatilis populations 


fpynnbi oco6en-xo3aeB 

MU 

F U 

F + U 

MI 

F I 

F+I 

Me^cnonyjiauHOHHbiH 

aHajiH3 

0.874 

0.982 

0.578 

-0.758 

-0.684 

-0.296 

BHyTpHnonyuauHOH- 

RI 

0.814 

0.854 

0.411 

-0.893 

-0.771 

-0.279 

HblH aHaJTH3 

KLN 

0.924 

0.955 

0.709 

-0.926 

-0.581 

-0.763 


FIpHMeqaHHe. BbijiejieHbi 3HaqeHH a Ko3(J)(J)HUHeHTOB Koppenaunn npn p < 0.05. 


caMuoB (a™ nonyjiflumi RI T = 0.00, Z = 3.408, p = 0.0007; ajia nonyjniuHH 
KLN T = 8.00, Z = 3.375, p = 0.0007). JSpjin caMOK b nonyjuiuHH RI cocTaB- 
jifljia 51—62 % h 48—60 % b nonyjumHflx KLN. CooTHomeHHe nonoB He 
CBA3aHO c ypOBHeM 3apa^ceHHOCTH nonyjumHH (R = 0.021, p > 0.05 rjih no- 
nyji^uHH RI, R = 0.115, p > 0.05 j\jin nonyjniuHH KLN). 

2. 3KCTeHCHBH0CTb HHBa3HH B nOnyJIflUHH RI nepHOAHHCCKafl, KOJie6jieTC^ B 
AHana30He 42—66 %. npn 3 tom 3apa^ceHHOCTb caMOK nocTOflHHO Bbirne, 
neM 3apa^ceHHOCTb caMuoB (Ta6ji. 2, CTpOKa 2; pnc. 2, F). 3apa^ceHHOCTb no- 
nyn^uHH KLN yBejinnujiacb 3a BpeMJi MOHHTOpHHra ot 24 ao 77 %. 3(J)(J)eKT 
Gojibmeft 3apa^ceHHOCTH caMOK b 3toh nonyjumHH He BbiflBJieH (Ta6ji. 2, 
CTpOKa 3; pnc. 2,2/0- OAHaKO, ecjiH b 3toh nonyjuiuHH cpaBHHTb 3apa^ceH- 

HOCTH CaMUOB H CaMOK TOJlbKO B TO AM, KOTAa 3KCTeHCHBH0CTb HHBA3HH nO- 

nyjDm,HH He npeBbimajia 50 %, to TeHAeHUHfl k Gojibmen 3apa^ceHHOCTH ca¬ 

MOK npocnemtBaeTCfl (Ta6n. 2, CTpOKa 4). 

3. CooTHomeHHe AOJiefi 6 KaTeropHH oco6efi npn pa3Hbix 3HaneHHHx 3apa^ceH- 
hocth b npeAenax nonyjnmHH OKa3ajiHCb cxo^chmh c aHanorHHHbiMH pe3yjib- 
TaTaMH, nojiyneHHbiMH npH MernionyjuiuHOHHOM aHajirae. KaK h npn Me^c- 
nonyjijnjHOHHOM aHajiH3e, npH BHyTpHnonyjuiuHOHHbix HaGniOAeHHflx OKa- 
3anocb, hto aojih 3apa^ceHHbix caMuoB h aojia 3apa^ceHHbix HepenpOAyKTHB- 
Hbix caMOK yBejiHHHBaiOTCH c poctom 3apa>KeHHOCTH nonyji^uHH (Ta6ji. 3, 


Ta6nHua 4 

Cbh3i> Me^c^y 3KCTeHCHBHOCTbio HHB33HH h B03pacTHOH CTpyKTypon CaMOK b nonyjiaijHH 

Table 4. Spearman rank correlations of the proportions of age groups of females 
witn the overall trematode prevalence in L. saxatilis populations 




Bo3pacT caMOK 



2 

3 

4 

5 h CTapiue 

Me>KnonyjiflUHOHHbiH aHanH3 

-0.421 

-0.041 

0.267 

0.372 

BHyTpHnonyuauH- 

RI 

-0.450 

-0.282 

0.361 

0.589 

OHHblH aHanH3 

KLN 

-0.013 

-0.35 

-0.480 

0.437 


flpHMeqaHHe. npHBe^eHbi paHroBbie K03<j)<j)HUHeHTbi KoppenauHH MeJKjxy .ziojijimh caMOK Kaa^o- 
ro B03pacTa h 3KCTeHCHBHocTbio HHBa3HH b nonyjiaunn. BbmeneHbi 3HaqeHHa K03<JxJ)HUHeHT0B Koppena- 
Uhh npn p < 0.05. 


454 













Ta6nima 5 

CBfl3I> Me^C^y 3KCTeHCHBH0CTI>K) HHB33HH B nonyJIfllJHH 
H 3apa^CeHHOCTBK) CaMOK pa3HBIX B03paCT0B 


Table 5. Spearman rank correlations of the population prevalence with the prevalence 
of females of different ages in L. saxatilis populations 




Bo3pacT caMOK 



2 

3 

4 

5 h CTaprne 

Me^cnonyjiflijHOHHbiH aHajiH3 

0.684 

0.819 

0.809 

0.824 

BHyTpunonyjiHitH- 

RI 

0.386 

0.361 

0.586 

0.833 

OHHMH aHaJ!H3 

KLN 

-0.293 

0.325 

0.708 

0.938 


IT p h m e h a h h e. npHBejieHbi K03(J>(J>HUHeHTbi paHroBon Koppejnmnn. BbmeneHbi 3HaneHHJi ko3(J)<1)h- 
uneHTOB KoppenannH npn p < 0.05. 


CTpOKH 2, 3). B oahoh H3 ^Byx rayneHHbix nonyjiflijHH (b nonyu^uHH KLN) 
o6Hapy)KeHa Tarace ^ocTOBepHaa nojiOJKHTejibHaa KOppejumHfl 3apa^ceHHO- 
cth nonyji^uHH h aojih 3apaaceHHbix caMOK, eme coxpaHHBmnx 3M6pHOHbi b 
BblBO^KOBOH CyMKe. B nOnyJIBUHH RI K03(])(])HU;HeHT KOppeJUHJHH AOJ 1 H 3apa- 
)KeHHbix njiOAOBHTbix caMOK c 3apaaceHHOCTbK) nojiomrrejieH, ho 3HanHMOH 
BenHHHHbi He ^ocTHraeT. B o6enx nonyjuiLunix, TaK >Ke KaK npH Memionyjui- 
Uhohhom aHajiH3e, 3HanHMbie OTpHuaTejibHbie KOppejuiuHH c ypOBHeM 3 apa- 
^ceHHOCTH oSHapy^ceHbi ajui jxojiu He3apa)KeHHbix caMuoB h ^ojih He3apa- 
aceHHbix He pa3MHO^caiomHxcB caMOK (Ta6n. 3, ctpokh 2, 3, pHC. 2,27, 3). 

B nonyji^u,HH RI, KaK h b cjiynae MemionyjnmHOHHoro aHajiroa, jxonn He3apa- 
^ceHHbix njio^OBHTbix caMOK He KOppejiHpyeT c 3apa^ceHHOCTbK). Jl ojih otoh 
rpynnbi b nonyjiBUHH b pa3Hbie ro^bi cocraBjuieT ot 5 £0 16 %. A bot b no- 
nyjiHu,HH KLN HMeeTca 3HanHMaB OTpHijaTejibHafl KOppejumna Me^y #o- 
jieft He3apa^ceHHbix hjioaobhtmx caMOK h 3apa^ceHHOCTbK> nonyjunjHH — 
3thm pe3yjibTaTbi BHyTpHnonyjiflijHOHHoro aHajiH3a nonyjunjHH KLN cyme- 
CTBeHHO OTJiHnaiOTCH ot pe3yjibTaTOB MeacnonyjiBUHOHHoro aHajiraa. Ecjih b 
aHajiH3e ynHTbiBaTb tojibko rozu>i, Koraa 3apa>KeHHOCTb He npeBocxo^HJia 
50 %, to KOppejunjHfl CTaHOBHTCB cjiaSee (0.05 < p < 0.1) h ^a^ce bmxo^ht 
3a (J)opMajibHbie rpaHHUbi ypOBHfl 3HanHMOCTH. 

4. H3MeHeHra B03pac™oro cocTaBa caMOK b npe^enax nonyjunjHH npH pa3Hbix 
ypOBHHX OKCTeHCHBHOCTH HHBB3HH aHaJlOTHHHbl pa3JIHHHflM B03paCTHOH 
CTpyKTypbi, Bbi^BjieHHbiM npH MemionyjuniiHOHHOM aHajirae. npH yBejinne- 
hhh 3HaneHHH 3apaaceHHOCTH b nonyji^uiHH yBejiHHHBaeTCH rojix CTapoiHX 
caMOK (B03pacTa 5 jieT h CTaprne) h yMeHbuiaeTCfl cyMMapHaa rojix mojioot. 
B nonyjiHUHH RI yMeHbiueHHe aojih mojio^h npoflBjuieTCfl npeHMymecTBeH- 
ho b yMeHbmeHHH ^ojih ^ByxjieTHHX mojijhockob, a b nonyjunjHH KLN — 
npeHMymecTBeHHO b yMeHbmeHHH aojih neTbipexjieTHHx mojijhockob 
(Ta6ji. 4, ctpokh 2, 3). 

5. C poctom 3apa^ceHHOCTH nonyjiBUHH cymecTBeHHO yBejiHHHBaeTca 3apa- 
)KeHHOCTb jiHHib caMOK CTapuiHx B03pacTOB (ot 4 jieT h CTapme) (Ta6ji. 5, 
CTpOKH 2, 3). 3apa)KeHHOCTb TpexjieTHHx caMOK CBjmHa c 3apaaceHHOCTbio 
nonyjHiuHH b MeHbmeii CTeneHH: nojiyneHHbie KOOtJxJmuHeHTbi KOppejuiujiH 
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3HaHHMbi jiHiiib npH 0.1 < p < 0.2. OTMeTHM, hto b bmcoko 3apa>KeHHOH no- 
nyji^uHH KLN H3MeHeHHJi 3apa>KeHHOCTH AByxneTHHx caMOK npaKTHnecKH 
He CBH3aHbI C ^HHaMHKOH OKCTeHCHBHOCTH HHBa3HH nOnyJIJIUHH. 

6. AHajiH3 cbjhh ypOBra 3apa)KeHHOCTH nonyji^uHH h ^ojieft He3apa^ceHHbix 
caMOK cpe^H caMOK Ka^oro B03pacTa — OTHomeHra (FJJF) k h (FJJF) k 
^aji cxo^Hbie pe3yjibTaTbi o6eHx nonyjumnn (pHC. 2, E , M). J\ojix penpo- 
^yKTHBHbix He3apa)KeHHbix caMOK cpe^n Gojiee mojio^mx caMOK He 3aBHCHT 
ot ^HHaMHKH 3KCTeHCHBH0CTH HHBa3HH nonyjwu,HH. npH yBejiHneHHH 3apa- 
^ceHHOCTH nonyjniuHH yMeHbmaeTCH rojix penpo^yKTHBHbix caMOK Jimiib b 
caMOH CTapmefi B03pacTHon KoropTe. AHajiornHHaa TeHAeHu,™ OTMeneHa h 
AJifl He3apa^ceHHbix h He pa3MHO)KaiomHxcfl caMOK (pnc. 2, E, M). Bamio 
noAnepKHyTb, hto pe3yjibTaT no otoh rpynne caMOK npOTHBonojio^ceH nojiy- 
neHHOMy Me^cnonyji^unoHHbiM aHanH30M (pnc. 2, B). TaKHM o6pa30M, 
BHyTpHnonyji^uHOHHbiii aHanH3 CBH^eTejibCTByeT, hto BapbHposaHHe ^ojih 
MJia^niHx He3apa^ceHHbix caMOK (icaic pa3MHO>Kaioiii;Hxcji, TaK h Henjio^OBH- 
Tbix) He CBjnaHO c ypOBHeM 3apa}*ceHHOCTH nonyjmuHH. npH 3tom Ha6jno,zja- 
eTCJi yMeHbmeHHe #ojih He3apa}*ceHHbix h He pa3MHO>Kaioiii;Hxcji caMOK CTap- 
mero B03pacTa b ro^bi MaKCHMajibHon 3apa)KeHHOCTH nonyjnmHH. 

7. CpeOTHH B03pacT pa3MH05KaiomHxcji caMOK, KaK h npH Me^cnonyji^uHOHHOM 

nccjie^OBaHHH, He CB^3aH c H3MeHeHHeM ypOBHfl 3apa>KeHHOCTH nonyjui- 
UHH - paHTOBblH KOOCjH^HUHeHT KOppeJUUIJiH 3THX BeJIHHHH COCTaBJIfleT 

-0.068 h -0.189 ,zjjni nonyjiHUHH RI h KLN cooTBeTCTBeHHO (b o6ohx cjiyna- 
hx p > 0.05). 


OECYflCflEHHE 

Bee paccMOTpeHHbie HaMH napaMeTpbi nonyjuiuHH mo>kho ycjioBHO pa3#e- 
jiHTb Ha 2 rpynnbi: napaMeTpbi nonyjnmnn, CBjnaHHbie c 3apa>KeHHOCTbK>, h 
napaMeTpbi nonyjmuHH, HHBapnaHTHbie OTHOCHTejibHO 3apa>KeHHOCTH. 3 th jxbq 
rpynnbi napaMeTpOB npe^CTaBJieHbi b Ta6ji. 6. 

OGpaTHM BHHMaHne Ha 3HannTejibHoe coBna^eHHe pe 3 ynbTaTOB BHyTpH- h 
M e>KnonyjiHUHOHHoro aHajin3a. 

1. B Gojiee 3apa>KeHHbix nonyjwunflx, a TaK5Ke npn yBejiHneHHH 3apa)KeHHOCTH 
b npe^ejiax nonyji^uHH, Gojibine .zjojih Tpex KaTeropnii 3apa^ceHHbix ocoGefi 
(M/+, FM , F I +) h MeHbine jxojiu ^Byx KaTeropnii He3apa>KeHHbix ( ML , FJ_) 
(Ta6ji. 6, CTpOKH 1, 2). O^HaKO .zjojni njio^OBHTbix caMOK FJ_ He CB^naHa c 
3apa>KeHHOCTbio (Ta6n. 6, CTpOKa 9). 

2. LfonyjiHUHH c Gojibinen 3apa5KeHHOCTbio xapaKTepH3yiOTCfl Gojiee bmcokoh 
OKCT eHCHBHOCTbK) HHBa3HH BCeX B03paCTHbIX KOTOpT CaMOK (Ta6jl. 6, CTpO¬ 
Ka 3). O^HaKO b npe^ejiax nonyjnmnn 3apa}KeHHOCTb caMOK MJia^niHx bo 3- 
pacTOB He CBA3aHa c 3apa)KeHHOCTbio (Ta6n. 6, CTpOKa 3). Bojiee toto, ^ojih 
njio^OBHTbix epe^n mojio^mx caMOK He CBA3aHa c ypOBHeM 3apa>KeHHOCTH 
nonyji^uHH (Ta6ji. 6. CTpOKa 11) hh Ha BHyTpn-, hh Ha MemionyjnmHOHHOM 
ypOBHe. Jl ojui njio^OBHTbix caMOK c poctom 3apa>KeHH0CTH nonyji^uHH yMe- 
HbinaeTC^ Jimnb epe^n caMOK CTapmero B03pacTa (Ta6ji. 6, CTpOKa 5). 

3. B 6ojiee 3apa>KeHHbix nonyjnmnjix, a TaKJKe npH yBejiHneHHH 3apa)KeHHOCTH 
b npe^ejiax nonyjmuHH He MeroieTCfl aojifl mojio^mx caMOK (Ta6ji. 6, erpo- 
Ka 6). npH 3T0M Cpe^HHIi B03paCT nJIOAOBHTbIX caMOK He CBH3aH C 3apa)KeH- 
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Ta6jinua 6 

Cba3i> H3yqeHHbix ^eMorpa(J)HqecKHX napaMeTpOB nonyjiflUHH L. saxatilis c 3apa)KeHHOCTbio 


Table 6. The proportions of different intrapopulation groups 
of host with increasing trematode prevalence 




Meacnonyjifluu- 

OHHblH aHaJIH3 

BHyrpHnonyjiii- 

UHOHHblH aHaJIH3 


JJeMoepafpunecKue napaMempu, Komopue ceH3aubi c 3KcmeucueHocmbK> unsa3uu 

1 

Uojih 3apa>KeHHbix caMUOB h 3apa)KeHHbix caMOK b no- 
nyji5iuHH — MIJN, FJJN u FJJN 

t 

t* 

2 

TJojih He3apa>KeHHbix caMUOB h He 3apa)KeHHbix He- 
penpo^yKTHBHbix caMOK («6e3^ejibHHU») b nonyji5i- 
UHH — MIJN h FJJN 

1 

1 

3 

3apa>KeHHOCTb caMOK Kaaczjoro B03pacTa — ( FIJF ) k 

t 


4 

TJojifl Hepenpo^yKTHBHbix He3apa>KeHHbix caMOK («6e3^ejib- 
hhu») cpe^H MOJio^bix caMOK — (FJJF) 2 h (FJJF)i 

1 

1 

5 

TJojui mio^oBHTbix He3apa>KeHHbix caMOK («Tpy>KeHHU») 
Cpe^H caMOK CTapUIHX B03paCT0B - (FJJF )>=5 

1 

1 


HHsapuannmbie dext oepacjmnecKue napaMempu (He c6H3anu c 3KcmeHcueuocmbK> imsa3uu) 


6 

7 


9 

10 

11 

12 


ojifl mojio^bix (2, 3-JieTHHx) caMOK cpejui Bcex caMOK 
b nonyjiauHH 

CMemeHHoe cooTHomeHHe nojioB (,aoji5i caMOK npeBbi- 
uiaeT jxomo caMUOB) 

/],H(J)(J)epeHUHajibHa^ 3apa^ceHHOCTb nojioB (6ojiee bbi- 
coicafl 3apa>KeHHOCTb caMOK bo Bcex nonyjmunx bo 
Bee ro^bi Ha6juo^eHHH) 

flonfl He3apa>KeHHbix njio^oBHTbix caMOK («Tpy)Ke- 
hhu») b nonyjrauHH — FJJN 
flonfl Hepenpo^yKTHBHbix HesapaaceHHbix caMOK («6e3- 
,aejibHHU») cpe^H CTapuinx caMOK — (FJJF)> = 4 
71,01151 He3apa>KeHHbix pa3MH05KaiomHXC5i caMOK («Tpy- 
>KeHHU») Cpe^H MOJIO^blX caMOK — (F+lJN ) 2 —4 
Cpe^HHH B03pacT He3apa»ceHHbix njio^oBHTbix caMOK 
(«Tpy)KeHHU») 


He CB5i3aHbi c 3apa)KeHHOCTbK) 


IlpHMeHaHHe. HanpaBJieHue H3MeHeHHii napaMeipa npn yBejiuneHuu 3apa>KeHHOCTH nonyjiauHH 
o6o3HaHaeTCfl cipejiKOu (I —yMeHbmaeTCfl, t —yBejiHHHBaeTCJi). * — 3a HCKJUOHeHueM £ojih FJJN b 
nonyji^uHH Rl; ** — tojilko crapninx B03pacT0B. 


hoctmo (Ta6n. 6, CTpOKa 12) hh Ha BHyTpH-, hh Ha Meacnonyu^UHOHHOM 
ypOBHJIX. 

4. Bo Bcex nonyu^UH^x rojix caMOK Bbirne uojih caMUOB, a 3apa^ceHHOCTb ca- 
mok HecKOJibKO Bbirne 3apa>KeHHOCTH caMUOB (Ta6n. 6, ctpokh 7, 8). 


Cpe^H c(J)opMynHpoBaHHbix Bbirne tc3hcob 1 — 4 ecTb h TpHBHaubHbie, h xo- 
porno H3BecTHbie. TaK, yBeJiHHeHHe uoueii 3apa»ceHHbix KaTeropHH ocoGefi h 
yBenHHeHHe 3apa^ceHHOCTeH OTueubHbix B03pacTHbix rpynn jibujiiotcji ohcbhu- 
hmm cneucTBHeM yBenHHeHM OKCTeHCHBHOCTH HHBa3HH nonyiumHH H He Tpe- 
6yiOT oTueubHoro o6cy>KAeHHJL CflBHr coothohichh^ nonoB b cTopoHy npeo6- 
nauaHH^ caMOK OTMenajicJi paHee b nonyjumHJix pa3Hbix bh^ob jihttophh 
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(Reid, 1996). Hamn ztaHHbie CBH^eTejibCTByioT o tom, hto otot napaMeTp He 
CBA3aH c BHyTpHnonyji^uHOHHbiM H3MeHeHHeM 3apa>KeHHOCTH. npH HCCJie^O- 
BaHHH nonyji^uHH HeKOTOpbix bh^ob racTpono^ TaK^ce 6biJi OTMeneH <J)eHOMeH 
6ojibmeii 3apa>KeHHOCTH TpeMaTO^aMH caMOK (TpaHOBHH, TopGymHH, 1995). 
OTMeneHHa^ HaMH #H(J)(J)epeHu;HajibHafl 3apa^ceHHOCTb caMuos h caMOK Gojiee 
xapaKTepHa rjvi nonyjuiuHH c Gojiee bbicokoh 3apa>KeHHOCTbio, ho, ho-bh^hmo- 
My, He npOflBJIJieTCfl B CJiyHae 3KCTpeMaJIbH0 BbICOKOH 3KCTeHCHBH0CTH HHBa3HH. 

OT^ejibHoro ynoMHHaHHH 3acjiy>KHBaeT Te3HC 06 OTcyTCTBHH cbjbh cpeOTe- 
ro B03pacTa pa3MHO^caK)m,HxcH caMOK h ypOBHJi 3apa>KeHHOCTH nonyjunjHH. 
3to He cooTBeTCTByeT HauiHM 6onee paHHHM npe^nojio^ceHH^M (Granovitch et 
al., 2009), a TaK^ce HMeiomHMCfl aaHHbiM o 6onee paHHeM BCTynjieHHH b pa3- 
MHO^ceHHe MOJiJiiocKOB Cerithidea califomica h Potcimopyrgus antipodarum b 
nonyjumHflx c bmcokoh 3KCTeHCHBH0CTbio HHBB3HH (Jokela, Lively, 1995; Lai> 
ferty, 1993b) h b uejiOM npe^CTaBJieHHHM o CHH^ceHHH penpo^yKTHBHoro bo3- 
pacTa KaK o^hoh H3 CTpaTerHH onTHMH3au;HH )KH3HeHHoro u,HKJia b ycjiOBH^x 
BbicoKoft CMepTHOCTH B3pocjibix opraHH3MOB (Gasser et al., 2000; Arendt, Rez- 
nick, 2005). 

Heo^cHAaHHbiM (h HanGonee 3HanHMbiM!) pe3yjibTaTOM b pji^y paccMaTpH- 
BaeMbix CBJi3eH npe^CTaBJuieTCfl He3aBHCHMOCTb ^ojih njio^OBHTbix He3apa- 
^ceHHbix caMOK ot ypOB™ 3apa>KeHHOCTH nonyjnmHH. Hmchho njio^OBHTbie 
He3apa^ceHHbie caMKH onpe^ejiHiOT ycneuiHOCTb BOcnpOH3BOACTBa nonyji^uHH 
X035IHHa. HaGjHOaaeMyK) «yCTOHHHBOCTb» OTHOCHTeJIbHOH BejIHHHHbl 3T0H 
rpynnHpOBKH mo>kho TpaKTOBaTb KaK cnoco6 nojwep^aHHJi penpo^yKTHBHoro 
noTeHii,Hajia nonyjnmHH. noflHepKHeM, hto OTMeneHHaa «ycTOHHHBOCTb» #o- 
CTHraeTca 3a cneT pa3MHO^caiomHxc^ caMOK MJia^niHx B03pacTHbix rpynn. 
BapbHpOBaHHe HX OTHOCHTeJIbHOH HHCJieHHOCTH He CB>I3aHO C BeJIHHHHOH 3a- 
pa^ceHHOCTH. IIpOBe^eHHbiH BHyTpHnonyji^uHOHHbiH aHajiH3 noKa3bmaeT, hto 
yBejiHneHHe OKCTeHCHBHOCTH HHBa3HH nonyjniuHH b nocjie^OBaTejibHbie ro^bi 
npHBOOTT K yMeHbHieHHK) ^OJIH pa3MH05KaK)mHXC5I caMOK JIHHIb CTapHIHX B03- 
pacTHbix rpynn. To ecTb «BOJiHa HHBa3HH» 3axBaTbiBaeT npeHMymecTBeHHO 
CTapHIHX penpO^yKTHBHblX caMOK. 

B CBJI3H C 3THM oGpaTHM BHHMaHHe Ha e^HHCTBeHHOe, HO BeCbMa CymeCT- 
BeHHoe pa3JiHHHe pe3yjibTaTOB MejKnonyjniuHOHHoro h BHyrpHnonyjnmHOHHO- 
ro aHajiH30B. Oho KacaeTca KaTeropHH caMOK, He ynacTByiomHx b pa3MHO^ce- 
hhh, ho npn otom He 3apa>KeHHbix TpeMaTO^aMH (rpynnaF_/_) (Ta6ji. 6, ctpokh 
4, 10). B npe^ejiax nonyjniuHH, KaK h b cjiynae c njio^OBHTbiMH caMKaMH, yBe- 
jiHneHHe 3apa)KeHHOCTH npHBO^HT k yMeHbHieHHK) jxonii 3toh rpynnbi oco6efi 
cpe^H CTapuiHx caMOK. Hx ^ojhi cpe,zjH MOJio^bix caMOK He MeHaeTca. A npn 
Me^cnonyjiHUHOHHOM aHaJiH3e mbi bh^hm o6paTHyio CHTyaunio: b 6oJiee 3apa- 
^ceHHbix nonyjiHurax ^ojih He pa3MHO^caiomHxc« cpe^H mojio^mx caMOK OKa- 
3braaeTCfl MeHbrne, a cpe^H CTapuiHx — He H3MeHaeTCJi. Mbi npe^nojiaraeM, 
hto ^OJifl othx oco6eft, o6Hapy>KHBaeMafl b nonyjniuHH b momcht c6opa MaTe- 
pnajia, onpe^ejuieTCJi He ypOBHeM 3apa>KeHHOCTH nonyjniuHH b otot momcht, a 
cpe^HHM ypOBHeM 3apa>KeHHOCTH nonyjniuHH (ecjiH 3apa^ceHHOCTb HH3Ka— 
othx oco6eft ^ocTaTOHHO MHoro, ecjiH BejiHKa — oTHOCHTejibHO Mano). He pa3- 
MHO^KaiomHeca He3apa>KeHHbie caMKH abjuhotca, no-BH^HMOMy, CBoeo6pa3- 
hmm nonyji^uHOHHbiM «pe3epBOM», BejiHHHHa KOTOporo onpe^ejuieTCfl cpe,zj- 
hhm ypOBHeM 3apa>KeHHOCTH nonyji^uHH, ho He TeKymHM ypOBHeM ee 3apa- 
^ceHHOCTH, a hx jxomo mo^cho paccMaTpHBaTb KaK nonyjum,HOHHbiH HHBapnaHT. 
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H3Jio^ceHHbie Bbiine Ha6jnoAeHHfl no npeACTaBJieHHoc™ b nonyji^urax 
^Byx rpynn noJiOB03pejibix He3apaj*ceHHbix caMOK (KaTeropnn F I n FJ_ — 
Ha30BeM nx «6e3^ejibHHu,aMH» n «Tpy)KeHHu l aMH» cootbctctbchho) no3BOJra- 
H3T HaM c(J)opMyjinpoBaTb rnnoTe3y KOMneHcaunn B03^encTBn^ napa3HTa Ha 
nonyjiHUHK). 

Jlpjin «Tpy)KeHHu 1 » b nonyjnmnn He CBjnaHa c 3 apa>KeHH 0 CTbK) — oto kjho- 
neBaa nonyjiHUHOHHa^ HHBapHaHTa (h npH ^HHaMHKe ootoh nonyjnmHH, h npn 
cpaBHeHHH pa3Hbix nonyjnmnn). «Ee3flejibHnu,bi» npe^CTaBjnnoT co6oh CBoe- 
o6pa3Hbin «nonyji^u < HOHHbiH pe3epB». Eojibmaa 3 apa^ceHH 0 CTb caMOK b Bbico- 
K03apa^ceHHbix nonyjnmHJix aocTnraeTCJi 3a cneT yMeHbineHHJi o6i>eMa 3Toro 
nonyji^uHOHHoro pe3epBa. 

B nOnyJUIUHJIX C BbICOKOH 3KCTeHCHBH0CTbK) HHBa3HH KOJIHHeCTBO «6e3A^Jlb- 
hhu;» MHHHMaubHO, 6ojibinHHCTBO caMOK b MJia^iiiHx B03pacTHbix rpynnax 
jih6o 3apa^ceHbi, jih6o HMeiOT 3m6phohbi b bhbo^koboh cyMKe. Hao6opOT, b 
ycnoBHflx cjiaGon 3apa)KeHHOCTH cpe^n MJiaflmnx caMOK, noMHMO «Tpy)Ke- 
hhu;», npHcyTCTByeT Gonbinoe KOJinnecTBO «6e3 ( qejibHHu» — n0Ji0B03pejibix 
oco6en, KOTOpbie He 3apa>KeHbi n TeM He MeHee He npHHHMaiOT ynacTHfl b pa3- 
MHO)KeHHH. B npe^ejiax nonyjnmnn cooTHomeHHe «Tpy>KeHHu;» h «6e3A^Jib- 
hhu;» cpe^H mojio^bix ocoGen He CBjnaHO c 3apajKeHHOCTbio — 3to BHyTpnno- 
nyji^u,HOHHbie HHBapHaHTbi. H3MeHeHne 3apa5KeHHOCTH caMOK npOHCxomrr 3 a 
cneT caMOK CTapinnx B03pacTHbix rpynn. 

H 3 BbimeH3Jio^ceHHoro, b nacTHOCTH, cjie^yeT, hto HMeeT MecTO 3HanHTejib- 
Haa HepaBHOMepHOCTb pacnpeaejieHHfl HHBa3nn no B03pacTHbiM rpynnaM xo3fl- 
eB: HaKonjieHne b nonyjnmnn 3HanHTejibHoro KOJinnecTBa 3apa>KeHHbix caMOK 
CTapuiHx B03pacTHbix rpynn c yBejinneHneM OKCTeHCHBHOCTH HHBa3HH, a TaK- 
Hce OTHOCHTejibHyio «He3aBHCHMOCTb» aojih He3apa^ceHHbix caMOK (nno^OBH- 
Tbix h He pa3MHO^caK)in;Hxc») cpe^n mojio^oh nac™ nonyjnmHH. ^eiajibHoe 
o6i>^CHeHHe OT^ejibHbix MexaHH3MOB, (J)opMnpyK)njiHx TaKoe pacnpe^ejieHHe, 
CBjnaHO c HeoGxo^HMOCTbio npOBe^emni cepnn OKcnepHMeHTajibHbix Hccue^o- 
BaHHH. Ceirnac mo>kho tojibko npe^nono^KHTb, hto ero (J)opMHpOBaHHe nponc- 

XO^HT 3a CHeT HeCKOJlbKHX KOMnOHeHTOB. 

Bo-nepBbix, oto MeHbmaa BepojrraocTb 3apa)KeHHfl nojiOB03penbix caMOK 
MJia^niHx B03pacTHbix rpynn no cpaBHemno c caMKaMH cpe^Hero h CTapmero 
B03pacTa. PaHee onyGjiHKOBaHHbie HaMn ^aHHbie CBH^eTejibCTByiOT, hto jsfln 
HeKOTOpbix bh^ob TpeMaTOA b nonyjumnjix L. saxatilis peajiroyeTca MO^ejib 
HaKoroieHHJi HHBa3HH c B03pacT0M (Robson, Williams, 1970; Hughes, Answer, 
1982; rpaHOBHH h #p., 1987). Run r pyrnx bh^ob — MaKCHMajibHoe HaKonjie- 
HHe HHBa3HH KacaeTca cpe^Hnx B03pacTHbix rpynn mojijhockob, npnneM xa- 
paKTep pacnpe^eJieHH^ 3aBHCHT OT BeJlHHHHbl OKCTeHCHBHOCTH HHBa3HH (rpa¬ 
HOBHH h #p., 1987). O^HaKo b jho6om cjiynae HanGojiee MJia^mne nojiOB03pe- 
jibie MOJimocKH 0Ka3biBaK)TCH cymecTBeHHO MeHee 3apa^ceHHbiMH. 

Bo-BTOpbIX, 3T0 BblCOKa^ 3apa)KeHHOCTb caMOK CTapLUHX B03paCTHbIX 
rpynn. npHHHHOH 3Toro MOJKeT 6biTb ^JinTejibHaa (ro^bi) )KH3Hb mojijhockob 
nocjie 3apa)KeHH5i (Hamn HaSjno^eHra, He onyGjinKOBaHo), hto o6ecnenHBaeT 
HaKonjieHHe HHBa3HH b CTapmnx B03pacTHbix rpynnax. Eme o^hoh npHHHHOH 
MOJKeT 6biTb 6oJibmafl ycTonHHBocTb 3apa)KeHHbix mojijhockob CTapmero bo3- 
pacTa k He6jiaronpraTHbiM B03flencTBHflM cpe^bi no cpaBHeHHio co 3^opobbimh 
oco6amh toto me B03pacTa. O nocjie^Hen bo3mojkhocth CBH^eTejibCTByK)T 
^aHHbie HeKOTOpbix OKCnepHMeHTOB C MOJIJIIOCKaMH, 3apa)KeHHbIMH MHKpO- 
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(J)ajuiH^aMH rpynribi «pygmaeus» , 3KCTCHCHBH0CTb HHBa3HH KOTOpbiMH coeraB- 
naeT ocHOBy 3apa^ceHH0c™ b HCCJie#yeMbix nonyjumHHx L. saxatilis (TanaKTH- 
ohob, 1993). 

OeHOMeH «no##ep)KaHHfl» #ojih pa3MHO)KaiomHxcfl caMOK b nonyjnm,Hflx c 
pa3JIHHHOH Cpe^Hefi 3KCTeHCHBHOCTbK) HHBa3HH 3a CHd #OJIH He pa3MHO)KaK)- 
mnxcfl, t. e. «TpyaceHHu,» 3 a cneT «6e3#ejibHHu,», Tpe6yeT AajibHeiimero 3Kcne- 
pHMeHTaubHoro H3yneHra. 

B uenoM Mbi CHHTaeM, hto nojiyneHHbie #aHHbie CBH#eTejibCTByiOT 0 Hajin- 
hhh 3(J)(J)eKTHBHOH CHCTeMbi nonymmHOHHOH peryjunjHH, o6ecneHHBaiomeH 
CTaGHJlbHOCTb nOnyJlflUHH npH H3MeHeHHH 3KCTeHCHBH0CTH HHBa3HH. ricvmep- 
yKdLime OTHOCHTeJIbHOH HHCJieHHOCTH nJIO#OBHTbIX caMOK He3aBHCHMO OT 3K- 
CTeHCHBHOCTH HHBa3HH nonyjiflu;HH b coBOKynHOCTH c onHcaHHbiM paHee (Gra- 
novitch et al., 2009) noBbimeHHeM HH#HBH#yajibHOH hjioaobhtocth caMOK b 
yCJIOBHHX BbICOKOH 3KCTeHCHBHOCTH HHBa3HH MOTKCT KOMneHCHpOBaTb CHH)Ke- 
HHe napa3HTaMH penpo#yKTHBHoro noTemiiHajia nonyjnnjHH xo3flHHa. 

BJlArOflAPHOCTH 

ABTOpbi 6jiaro#apa a^MUHucTpauiHK) KaH#ajiaKiucKoro 3anoBe#HHKa 3 a 
no##ep 2 CKy MHoroneTHHx Ha6mo#eHHH Ha o-Be Paackob. Mbi npH 3 HaTejibHbi 
npo(J)eccopy B. 51. Beprepy (BBC, 3HH PAH) h M. T. JleBHTHHy (MBC 
cnery) 3a oGecneneHHe BO3MO5KHOCTe0 pa6oTbi Ha cooTBeTCTByiomHx CTau,H- 
OHapax; C. O. CeprneBCKoro h H. A. NfaxaiuiOBy, HrpaBiiiHx KjnoneByK) ponb 
b ocymecTBJieHHH ^onroBpeMeHHbix mohhtophhfob nonyjnnjHH mojijiiockob 
po#a Littorina Ha EejiOM Mope, a TaK^ce Bcex CTyzjeHTOB, acnHpaHTOB, KOTopbie 
ynacTBOBajiH b noneBbix paGoTax. 

Bo BpeMM paGoTbi Ha# CTaTbeii aBTOpbi nojiynajin no##ep^cKy HCCJie#OBa- 
TeubCKoro rpaHTa CnGry N° 1.37.80.2011 h rpaHTa POOH (N° 12-04-00312); 
HC nacTHHHO no##epacaHa (J>aKyjibTeTCKHM HCCJie#OBaTejibCKHM rpaHTOM 
UNC Charlotte (North Karolina, USA). 

CnncoK jiHTepaTyphi 

TajiaKTHOHOB K. B. 1993. 3KH3HeHHBie uhkjiw TpeMaTo/t KaK KOMnoHeHTbi okochctcm 
(onbiT aHajiH3a Ha npHMepe npeflCTaBHTejieH ceMeftcTBa Microphallidae). AnaTHTw: 
H3^-bo KHU; PAH. 190 c. 

TpaHOBHqA. H. 1996. riapa3HTapHBie chctcmbi h CTpyKTypa nonyuauHH napa3HTHqecKHx 
opraHH3MOB. riapa3HTOJiorHfl. 30 (4) : 343—356. 

TpaHOBHq A. A., Mhx anjioBa H. A., CeprHeBCKHH C. O. 1987. Bo3pacTHbie ocoGeH- 
hocth 3apaaceHHOCTH nonyjiflUHH HHTopajitHbix mojijiiockob Littorina obtusata h L. sa¬ 
xatilis napTeHHTaMH TpeMaTOfl. napa3HTonorHa. 21 (6) : 721 — 729. 

TpaHOBHq A. TT., CeprneBCKHHC. O. 1990. OueHKa penpo/jyKTHBHofi cTpyKTypti nony- 
jibuhh MOjuiiocKa Littorina saxatilis (Olivi) (Gastropoda: Prosobranchia) b EejiOM Mope. 
3ooji. acypH. 69 (8) : 32—41. 

Tpa hobh q A. TL, V op6y ihhh A. M. 1995. Pa3JiHqHa 3apa^ceHHocTH caMijoB h caMOK jihto- 
pauBHtix mojijiiockob poflOB Littorina H Hydrobia KaH/jaJiaKiHCKoro 3aJiHBa EeJioro mo- 
pa. napa3HTOjiorHB. 29 (3) : 167—178. 

CoKOjioBa H. M. 1995. Ce30HHaa flHHaMHKa njioflOBHTocTH b nonyjiauHax jiHTopajiBHoro 
MOjuiiocKa Littorina saxatilis (Olivi) Ha EeJioM Mope. Tp. 3ooji. HH-Ta PAH. 264 : 
78—88. 


460 


Anderson R. M. 1982. Host-parasite population biology. In: Parasites — their world and our. 
Amsterdam—New York—Oxford: Elsiever Biomed. Press. 303—312. 

AntonovicsJ. 2009. The effect of sterilizing diseases on host abundance and distribution 
along environmental gradients. Proc. R. Soc. Lond. Ser. B. Biol. Sci. 276 : 1443—1448. 

ArendtJ. D., ReznickD. N. 2005. Evolution of juvenile growth rates in female guppies 
( Poecilia reticulata ): predator regime or resource level? Proc. R. Soc. B. 272 : 333—337. 

Curtis L. A. 1996. The probability of a marine gastropod being infected by a Trematode. Jo- 
urn. Parasitol. 82 (5) : 830—833. 

Gasser M., Ka iser M., B errigan D., Stearns S. C. 2000. Life-history correlates of evolu¬ 
tion under high and low adult mortality. Evolution. 54 : 1260—1272. 

Granovitch A. I. 1999. Parasitic systems and the structure of parasite population. Helgoland 
Marine Research. 53 : 9—18. 

Granovitch A. I., Sergievsky S. O., Sokolova 1. M. 2000. Spatial and temporal variati¬ 
on of trematode infestation in coexisting populations of intertidal gastropods Littorina 
saxatilis and L. obtusata in the White Sea. Dis. Aquat. Org. 41 : 53—64. 

Granovitch A. I., YagunovaE. V., Maximovich A. N., Sokolova I. M. 2009. Eleva¬ 
ted female fecundity as a possible compensatory mechanism in response to trematode in¬ 
festation in populations of Littorina saxatilis (Olivi). Int. Journ. Parasitol. 39 : 
1011 — 1019. 

Hughes R. N., Answer P. 1982. Growth, spawning and trematode infection of Littorina lit- 
torea (L.) from exposed shore in North Wales. Journ. Moll. Stud. 48 : 321—330. 

Hurd H. 2001. Host fecundity reduction: a strategy for damage limitation? Trends Parasitol. 
17 : 363—368. 

HurdH., WarrE., PolwartA. 2001. A parasite that increases host lifespan. Proc. R. Soc. 
Lond. B. 268 : 1749—1753. 

Janovy J., KutishG. W. 1988. A model encounters between host and parasite population. 
Journ. Theor. Biol. 134 : 391—401. 

J o k e 1 a J., L i v e 1 y C. M. 1995. Parasites, sex, and early reproduction in a mixed population of 
freshwater snails. Evolution. 49 : 1268—1271. 

LaffertlyK. D. 1993 a. Effects of parasitic castration on growth, reproduction and population 
dynamics of the marine snail Cerithidea californica . Mar. Ecol. Prog. Ser. 96 : 
229—237. 

LaffertlyK. D. 1993b. The marine snail, Cerithidea californica , matures at smaller sizes 
where parasitism is high. Oikos. 68 : 3—11. 

Laffertly K. D., Kuris A. M. 2009. Parasitic castration: the evolution and ecology of body 
snatchers. Trends in Parasitol. 25 (12) : 564—572. 

M i n c h e 11 a D. J. 1985. Host life-history variation in response to parasitism. Parasitology. 90 : 
205—216. 

NegovetichN. J., EschG. W. 2008. Quantitative estimation of theof of parasitic castration 
in a Helisoma anseps population using a matrix population model. Journ. Parasitol. 94 : 
1022—1030. 

Paka la S. W., Dobson A. P. 1988. The relation between number of parasite/host and host 
age: population dynamic causes and maximum likelihood estimation. Parasitology. 96 : 
197—210. 

Reid D. G. 1996. Systematics and Evolution of Littorina . London, The Ray Society. 

RestifO., Koella J. C. 2003. Shared control of epidemiological traits in a coevolutionary 
model of host-parasite interactions. Am. Nat. 161 : 827—835. 

Robson E. M., Williams I. C. 1970. Relationships of some species of Digenea with the ma¬ 
rine prosobranch Littorina littorea (L.). 1. The occurrence of larval Digenea inL. littorea 
on the North Yorkshire coast. Journ. Helminthol. 44 : 153—168. 

S o ko 1 o v a I. M. 1995. Influence of trematodes on the demography of Littorina saxatilis (Gas¬ 
tropoda: Prosobranchia: Littorinidae) in the White Sea. Diseases of aquatic organisms. 
21:91—101. 

Sorensen R. E., Minch el la D. J. 1998. Parasite influences on host life history: Echinosto- 
ma revolutum parasitism of Lymnaea elodes snails. Oecologia. 1 15 : 188—195. 


461 


TREMATODE DISTRIBUTION IN LITTORINA SAXATILIS POPULATIONS CAN 
SUPPORT THE REPRODUCTIVE POTENTIAL OF THE HOST: «TOILERS» 
AND «IDLERS» AMONG FEMALE PERIWINKLES 

A. I. Granovitch, E. B. Yagunova, I. M. Sokolova 

Key words : host-parasite interactions, host demography, Littorina , trematodes, parasitic 
castration, host reproductive potential. 

SUMMARY 

Co-evolution between parasites and their hosts can involve adaptations on the indivi¬ 
dual and population levels likely to be especially prominent in the systems where parasites 
have a direct strong impact on the hosts fitness, as is the case with castrating trematodes 
and their gastropod hosts. We studied populations of the rough periwinkles Littorina saxa- 
tilis in the White Sea infested by castrating trematodes to determine whether spatial and 
temporal variations in the trematode prevalence affect the demographic structure of the 
host population. Sex, age, reproductive status and infestation of L. saxatilis from 19 popu¬ 
lations with different trematode burdens (from <1 % to 30—50 %); in two of these 19 po¬ 
pulations (RI and KLN) a long-term monitoring over the period of 15—20 years was also 
performed. These analyses showed that (1) the average age of gravid females did not cor¬ 
relate with the trematode prevalence of the population, (2) the ratio was skewed towards 
females, (3) the trematode prevalence in females tended to be higher than in males, (4) the 
proportion of the non-infested gravid females of the younger ages classes (2—4 years) did 
not correlate with trematode prevalence of the population. The proportion of young 
non-infested females that were not reproducing («idlers») decreased significantly with inc¬ 
reasing infestation prevalence when compared among different populations of L. saxatilis , 
but remained relatively stable within two heavily infested populations RI and KLN despite 
the year-to-year fluctuations of the infestation prevalence. Thus, a demographic mecha¬ 
nism to compensate for the parasite pressure in L. saxatilis populations may involve the 
maintenance of a relatively constant proportion of uninfected gravid female («toilers») at 
the expense of uninfected, but not reproducing females of fertile age («idlers»); the latter 
can be viewed a reproductive reserve of the population tapped into under the conditions of 
high infestation prevalence. This mechanism, in combination with the previously descri¬ 
bed elevated individual fecundity of females in heavily infested populations, may compen¬ 
sate for the parasite-induced decrease in the reproductive potential of the host population 
and ensure the stability of the host-parasite system. 
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